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Mg 1everal Eminent Marks 
of your Greatneſs of Mind 
tor promoting the Publick 
4"Gbod, that of your Bounty 
for the Advancement of Ex- 
Ws np! and, Real Knowledge, by the 
ot ounding a- Phyj co-Mechanical Lefure , 
4 A. 2 deſerves 
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ally by me whom you have honoured 
eſtabliſhing your firſt LeFurer. As an 
Ajdr of others more conſiderable ſhortly 
to follow, T here preſent you with one of 
my Diſcourſes in that Employment, which 
though ſhort and plain , conteins ſomewhat 
of Information which the Learned” have hi- 
therto defired, though almoſt with deſpair, 
As hope their kind Acceptance will pro- 
duce their thanks to you to whom they are 
juſtly due, ſo your:Acceptance will incou- 
rage me in the further proſecution of theſe 


Inquiries to approve my elf, 


— = 


Noble Sir, 
From Greſham Colledge, 
March 25. 1674. 
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Have formerly in the Preface of my -Micrographia 

 . gtven the World an account of the founding a Phy- 

fico-Mechanical LeQure in the Tear 1665 , by 

Sir-John Cutler, for the promoting the Hiſtory of Na- 

' ture and of Art.In profecution thereof Þ have colleSied many 
Obſervations both of the one and the other Kind , and from 

' time to time (as obliged) 1 have acquainted the Royal 
Society at their Publick Meetings, both at Greſham Col.- 
ledge and Arundel Houſe therewith, by Diſcourſes and 
LeRures thereupon. 

Now in order tothe further promoting the End and De- 
fign of this LeQure, I have complyed, with the deſire of 
ſeveral of my Friends (though otherwiſe not thereunto obli- 
ged) to commit divers of thoſe Diſcourſes to the Publick, 
though of themſelves for the moſt part incompleat, and EL. 
fayes. or Attempts only upon ſeveral Subjeds which have 
no dependencie or coberencie one with another« In the do- 
ing hereof, 1 defi len to avoid any kind of Method or Order- 

that may require Apologies, Prefaces, of needleſs Repetitions 

-.; ©. vf what is already known, or might have been ſaid upon that 

; Occaſion, or may neceſſitate me to follow this or that Subjeft, 
| Fat deb net ſame way or other ofa it ſelf as it were, and. 
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may poſſibly adit of ſome better order bereafter, I deſign 
to print them all of the ſame Volume, that ſo they may be, 
when ranged, either ſlitched or bound together, and may, as 
occaſion requires,be referred to under the Tile of their Num- 
ber and Page, This way I chuſe as the best for promoting 
the Deſion of this Lefture; for az there ts ſcarce one Subject 
of millions that may be pitched upon, but to write 'an exadt 
and compleat Hiſtory thereof, would require the whole time 
and attention of a mans life , and ſome thouſands of Inven- 
tions and Obſervations to atcompliſh it: So on the other ſide 
no man 1s able to ſay that he will compleat this or that In- 
quiry, whatever it be, (The preatesT part of Irroention be- 
ing but a Iuckey bit of chante, for the moST part not in our 
own power, and like the wind, the Spirit of Invention blow- 


eth where and when it lifteth, and we ſcarce know whence 


it came, or whether "tis gone.) "Twill be much'bitter there- 
fore to imbrace the influences of Providence; and tobe tif. 


gent in the inquiry of every thing we meet with.” For'we 


ſhall quickly find that the number of confiderable Obſerva. 
tions and Inventions this way colleiel, will\a Þuntdred fo 
out-firip thoſe that are found by Defieri, Mo thanibur Bath 


fome Iuckgy hits and uſiful thoughts en this or that Subjeff 


he is converſaiit about, the regarding ani communiditing- of 
: $6} A WY 9 1A WIR, Ek os Bi Ju? oy, a ae 7. y 

which, might be 'q meqns to other Perfons Dig 10 fphove 
them, Whenct "ewerl 1b Yo te8]Þed, that ottths 50} 


take this Mithod 3 "4B Publ iis, "Ai" abt voluaa 


their Readers with ſu: nduſeols Reptthhinns, 411 Wibothils 
I || Apologies, 


pronpt me to the conſilerition thera, *. But becauſe the 


LESS Es cn PO $ - & $5 
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JB mn Method = Volumes do 6: = to; Bur 

phat math tnricb the Store-bouſe of Art an Nature with 
e>boice-and 'excellentSeed, freed from theChaff and Drafs that 
ab otherwiſe bury and corrupt it. 

The communicating fuch happyT, boughts wy Occurrences 
ai not much take up a mans time to fit it for the Preſs : 
the Relation being ſo much the better the plainer it 18s, And 
matter of F a@ being theernel Readers generally deſire(at 


| Teaft in theſe Subjebis) it will be ſo much the readier for uſe 


if it be freed from the thick, and hard ſhell of Iapertinences. 
This way alſo 33 more grateful both to the Writer and the 
Reader, -who proceed with a freſh flomach upen wariety , 
but would be weary and dull'd if neceſſitated to dwell too 
long upon one Subjed. There are other conveniencies alſo 
in this Method of Communication not Jeſs conſiderable ther 
the former, among ft the reſt the ſecuring of Inventions 10 
tbetr fir$t Authors, which "tis hardly poſſible to do by any 0- 
ther means; for there are a fort of Perſons that make it their 
buftneſs to pump and ſpy out others Inventions, that they may 
wvend them to Traders of that kind, who think they do inge- 
muouſly to print them for their own, ſince they have bught 


and paid for them, Of this there have lately been ſome In- 


Slances, and more may be expected, if this way prevent not. 
When things cannot be well explained by words only 
"PAP 2 frequent in Mathematical and Mechanical Dil- 
courſes) I ade Schemes and delineatious Deſcriptions of 
that/kind being eaſter to be made and underst;od. As 


near as I can I omit the repeating things already printed, 


. ant 


pelvis fo her Ah. 
. .. [bane begun with's Diſcourſe compoſed grign#eaZ” in 
"Greſham Colledge in the Tear. 1670; hes I deſigne, I 
 thave printed it, but was diverted by the advice of Five = 
 -Friendsto ſlay the repeating the Obſervation, 1 ather then « 
*publiſh it upon the Experience of one-Tear only. But finding 
that Sickneſs hath bitherto hindered me from repeating the 
Tryals, and that ſome Tears Obſervations have already been 
bft by the firſt delay : T do rather. haſt it out now, though Y 
imperfect. then detain it for a better compleating, hoping it o&_. 
may be at leaſt a Hint to others to profecute and avipleat E 
*the Obſer vation, which T7 much long for hb 7. $ | Z 
This firſt Diſcourſe 3s upon an Obſervation if Nature, _*% 
and may therefore be properly referred'to that Head, though 
it contein alſo ſomewhat of the Improvement of Art : ' The 
fecond ſpeedily to follow, will more properly be referrable ta 
Artificial Improvements , though it will contein afſa ma-+ 
ny Obſervations of Nature ; and 1 deſign alwayes to make 
them follow each other by turns, and as."twere to.interweave 
them, being apart but. like the Warp or Woof: before contex= 


ture, unfit either toCloth, 6 aura the Body of Phile- 
tophy. 
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my potheſis : But the g 
cs ICcOr prejudice, ha\ 
| Pinion. To thoſe indeee 
* principles of Aſtronomy, 
7, woe 
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To prove the Motion of the 


EARTH 


OBSERVATIONS, 


>, Hether the Earth move or ſtand 1] hath 

42 becna Prob:iem, that ſince Copernicus revi- 

ved it, hath much exerciſed the Witsof our 

BE beſt modern Aſtronomers and Philoſophers, 

3 amongſt which nots 7hſtanding there bath 

not been any one who hath found out a cer- 

ſain manifeſtation either of the one or. the 

De 4» ork other Dodrine, The wore knowing and 

judicious have.for many plauſible reaſons adhered to the Coperni- - 

. cawHy pothefis : But the generality of ethers, either out of ig- 

noragcear prejudice, have rejected itas a moſt extravagant o- 
Pinion.  To-thoſe indeed who underſtand-not thegrounds and. 
' Principles of Aſtronomy, the prejudice of comman converſe 

| 'B doth 
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doth make it ſeem ſo abſurd, thata man ſhall as foon perſwade 
them that the Sun doth not ſhine, as that it doth not move; and 
as eafily move the Earth as make them belicve that it do's fo al- 
ready. For ſuch Perſons I cannot ſuppoſe that they ſhould under- 
ſtand the cogency of the Reaſons here preſented, drawn from 
- thefollowing obſervations of Parallax, much'leſs' therefore can 
Llexpe& their belief and afſent thereunra;to them T have only this 
toſay, 'Tis not here my. bufineſs to inſtruc thew in the firſt prin- 
'ciples of Aſtronomy, there being already IntroduQions enough 
for that purpoſe : But rather to furniſh the Learned with an ex- 
perimentum crucis to determine between theTychonick and Coperni- 
can Hypotheſes. That which hath hitherto continued the diſpute 
hath been the plauſibleneſs of ſome Arguments alledged by the 
one and the other party, with ſuch who have been by nature 
oreducation prejudiced to this or that way. For to one that 
hath been converſant only with illiterate perſons, or ſuch as 
underſtand not the-principlgs of Aſtronomy and Geometry, and 
have had no true notion of thevaſtneſs of cheUniverſe,and the ex- 
ceeding winuteneſs of theGlobe of the Earth in comparifon there- 
with, who have confined their imaginations & fancies only with- 
in the compafs and pale of their own walk and proſpe&,who can 
ſcarce imagine that the Earth is globoaus, but rather like ſome 
of old, imagine it to bea round plain covered with the Sky as 
witha Hemiſphere, and the Sun, Moon, and Stars to be holes 
through it by which the Light of Heaven comes down; that 
ſuppoſe themſelves in the center of this plain, and that the Sky 
doth touch that plain round the edges, ſupported in part by the 
Mountains ; that ſuppoſe the Sun as big as a Sieve, and the Moon 
as a Cheaaer Cheeſe, and hardly a mileoff. That wonder why 
'the Sun, Moon,and Stars do not fa'l down like Hail-ſtones4 afid 
that will be wartyr'd rather then grant that there 'may beat i 
podes, believing it abſolutely impoſſible, fince they muſt necefſa- 
rily fall down into the Abyfs below them: For how can they £0 
with their feet towards ours,and their heads downwards, with- 
out making their brains addle. Toone I ſay;thus prejudiced with 
theſeanda thouſand other fancies and opinions more ridiculous 
and abſurd to knowing men, who canever imapine that the uni- - 
formity andharmony of the Celeſtial bodies and motions;ſhould 
be-an Argument prevalent to perſwade that the Earth moves a- 
bout the Sun :_ Whereas chat: Hy potheſis which ſhews how: to 


ſalve 


falve the appearances by thereit of the Earth and the motion of 
the Heavens, ſeems generally ſo plauſible that none of theſe can 
Now thaugh it may be ſaid, *'Tis not. only thoſe but preat 
Geometricians, Aſtronomers and Philoſophers have alſo adhe- 
red co thatſide, yer generally the reaſon is the very ſame. For 
moſt of thoſe, when young, have been imbued with principles 
as groſs and rude as thoſe of the Vulgar, eſpecially as to the 
frame and fabrick of the. World, which leave ſo deep an im- 
preſſion upon the fancy,that they are not without great pain and 
rrouble obliterated : Others, as a further confirmation in their 
childiſh opinion, have been inſtruced in the Prolomaick or Ti- 
chonick Syſtem, and by the Authority of their Tutors, over-awed 
into a belief, if not a veneration thereof : Whence for the moſt 
' Part ſuch perſons will not indure to hear Arguments againſt ic, 
and if theydo, 'tis only to find Anſwers to confute them. 
 Ontheother ſide, ſome out of a contradiding nature to their 
\ Tutors 3 others, by as great a prejudice of inſtitution ; and ſome 
few others upon berrer reaſoned grounds, from the proportion 
and harmony of the World, cannot but imbrace the Copernicar 
Arguments, as demonſtration; that the Earth moves, and that 
the Sun and Stars ſtand ſtill. gs | 
IT confeſs there is ſomewhat of reaſon on both ſides, but there 
is alſo ſomething of prejudice even on that ſide that ſeems the 
moſt rational. For by way of objedaion, what way of de- 
monſtration have we that the frame and conſtitution of the 
World is fo harmonious according to our notion of its harmo- 
ny, as we ſuppoſe ? Is there not a poſſibility that the things may 
be otherwiſe ? nay, is there not ſomethingof probability? way 
not the Sun move as Ticho ſuppoſes, .and the Planets make their 
Revolutions abour it whilſt the Earth ſtands ſtil], and by its 
-magnetiſin attracts the Sun, and ſo keeps him moving about it, 
whilſt at the ſame time &g and 2? move about the Sun, after the 
ſame manner as h and % move about the Sun whilſt the Satellites 
move about them f eſpecially ſince it is not demonſtrated with- 
out much art and difficulty, and taking many things for granted 
which are hard to be proved, that there is any body in the U- 
niverſe more conſiderable then the Earth we tread on. Is there 
not much reaſon for the Hypotheſis of Ticho at leaſt , when he 


with all the accurateneſs that he arrived to with his vaſt Inſtru- 
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- ments, or Ricciols, who pretends wuch to out-ſtrip him , were 
not able to-find any ſenſible Parallax of the Earths Orb among 
the.fixt Stars, eſpecially if the obſervations upon which they 
ground their aſſertions ,; were made to the accurateneſs of ſome 
few. Seconds? - What then, though we have a Chimera or Idea 
of perfe&ion and harmony in tbat Hypotheſis we pitch upon , 
way there not be a much greater karmony and proportion in the 
conſtitution it ſelf which we know not, though 1t þe quite 
differing from what we fancy £ Probable Arguments might thus 
have been urged both on the one and the other ſide to the Worlds 
end ; bur there never was nor could have been any determina- 
tion of the Controverfie, without ſome poſitive obſervation for 
determining whether there were a Parallax or no of the Orb of 
the Earth; This Ticho and Riccioli affirm in the Negative, that 
there 13:none at all : Bur I do affirm there ts.no one that caneutber 
prove.that there 35, or that there isnot any Parallax of that Qrb 
amongſt the fort Stats from the Suppellex of obſervations yer 
madeeither by Ticho, Rzceioli, or any other Writer that I have 
yet met with from the beginning of writing to this day, For 
all 'Obfervators having hitherto made uſe of the naked eye for 
determining theexad place of the obje&, and theeye beingun- 
able to diſtinguiſh any angle leſs chen a minute, and an-obſer- 
vation requihte to determine this requiring a much preater cx- 
ans then to a winute, -it doth neceflarily follow that this 
experiment um crucis was not in their pawer, whatever either 
Tieho or Ricciolithaveiſaid 20 the contrary, and would thence 
overthrow the iCopernicss Sy ftein, and eſtabliſh their pwn, We 
arenot therefore wholly ©: acquieſs' 'm itheir determination , 
fince if we examine more nice'y into the obſervations made 
by chem, together with-therr Inſtruments and wayes 'of uſing 
chew, we ſliall find that 'their performances thereby were far 
otherwiſe then what they wou!ld feew to wake us believe, The 
Controverfie therefore notwithſtanding 8ll chat hath been iſaid 
either by the one orDy the other Party, remains-yet undeter- - 
mined, Whether the Earih move abovErthe Suvn, -or the Sun about 
the Earth; andiall the Arguments alledged cither onthis.or that 
fide, -are burprobabilicies:at beſt, and adwit not-of 2 neceſſa- 
ry and poſitive *conclufion, Nor is there indeed any ,ogher 
means left for humane induſtry to determine it,” ſave this-anc 
waich Thaye endeayoured to make 3 and the unqueſtianable 
l certainty 


certainty thereof is a moſt undenyable Argument of the truth of | 
the Gopernican Syſtems ; and- the want thereof hath been the 
prineipe! Argument that hath hitherto ſomewhat detained me 
frem declaringabſolutely for that' Hypotheſis, for though ic 
doth in every particular almoft ſeem to ſolve the appearances 
more naturally and eaſily , and to afford an exceeding harmoni- 

- ous conſtitution of the great bodies of the World compared 
one with another , as to their magnitudes, motions, and di- 
ſtances, yet this 6bjeGion was alwayes very plauſible to moſt 
men, that it is affirmed by ſuch as have written more particular- 
ly of this ſubje&, that there never was any ſenſible Parallax dif. 
covered by the beſt obſervations of this ſuppoſed annual mo- 
tion of the Earth about the Sun as its center, though moved in 
an Orb whoſe Diameter is by the greateft number of Aftrono- 
mers reckoned between 11 and 12 hundved Diameters of the 
Earth : Though ſome others make it between '3 and 4 thouſand ; 
others between 7 and '$ ; and others between 14 and 15 thou- 

ſands; and Tamaept to believe it may be yet much more , each 
Diameter of the Earth being ſuppoſed to be-berween 7 and 8 
chonſand Englifh miles, and conſequently the whole being re- 
dnced into mites, 1f we reckon with themoſt, amounting to r 20 
millions of Engliſh miles. Tt cannot, 1 confeſs, but ſeem ve- 
ry uncouth and ſtrange to ſich as have- beenuſed to confine the 
World, with leſs dimenfrans, that this annual Orb of the Earth 
of ſovaſt a magnitude,ſhould have no ſenſible Parallax amongſt 
theffixt Stars, and therefore 'twas in vain to indeavour to an- 
ſer that objcQtion. - For it is unreaſonable to expet that the 
fancies of moſt men ſhould beſo far ſtreined beyond their nar- 
row dimenſions, as to make them believe the extent of the Uni- 
verſe fo immenfly great as they muſt have granted it to be, ſup- - 
poſmp no Parallax could have been found. — 
'The#nquifitive Jeſuic 'Roce#ots has taken great pains by 77 
es to overthrow the- Copernicen Hypothelts , and is. 
therein'focarneft and zealous, that though otherwiſe a very 
Tearned man and good Aſtronomer, he iſcems to-believe his own 
| Arguments; but all-his other 76 Arguments-might have been 
- ſparedas tomoſt men, if upon waking obſervations as 1 have | 
done, heccopld have proved there 'had/been-no ſenfible -Paral- 
lax this way diſcoverable, as Tbelieve this one Diſcovery wil 
anſwer them, and 77-more, i ſo many -ean Þe thought of and 
nroduced 
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produced'aZainſt it, Though yet I confeſs had 1 fail d iniſco- 


vering a Parallax this way, as towy own thoughts and perſwas 
| Gon, the almoſt infinite exrenſion of the Univerſe had nor-to me 
ſcem'd altogether ſo great an abſurdity to be: believed as the 
Generality doeſteemic ; for.ſince *tis confeſſedly granted on all 
hands the diſtance of the fixt Stars is meerly hypothetical, and 
not founded on any other ground or reaſon but fancy and ſuppo- 
ſition, and that there never was hitherto any Parallax obſerved, 
nor any other conſiderable Argument to prove the diſtances ſup- 
poſed by ſ:ch as have been moſt curious and inquiſitive in thac 
particular,] ſee no Argument drawn from the nature of the thing 
that can have any neceſſary force in it to determine that the ſaid 
diſtance cannot be more then this or that , whatever it be that 13 
aſſigned. For the ſame God that did make this World that we 
wou'd thus limit and bound, could as eaſily make ic millions of 
millions of times bigger, as of that quantity we imagine ; and 
all the other appearances except this of Parallax would be the 
very ſame that now they are. To me indeed the Univerſe ſeems 
to be vaſtly bigger then 'tis hitherto aſſerted by any Writer , 
 whenT conſider the many differing magnitudes of the fixt Stars, 
and the continual increaſe of their number according as they 
are looked after with better and longer Teleſcopes. And could 
we certainly determine and meaſure their Diameters , and di- 
ſtinguiſh what part of their appeating magnitude were to be at- 
tributed to their bu'k, and what to their brightneſs, ]amapt 
to bejieve we ſhould make another diſtribution of their magni- 
endes, then what is already made by Ptolowy, Ticho, 
uk Bayer, Clavims, Grienbergerme, Piff, Hevelizs and 0+ 


For ſuppoſing all the fixt Stars as ſo many Suns, - and 
each of them to have a Sphere of a&ivity or expanſion pro- 
portionate to their ſolidity and aGivity, and a bigger and 
brighter bodied Star to have a proportionate bigger. ſpace 
or expanſion belonging to it, we ſhould. from the knowledge 
of their Diameters and brighcneſſes be better able to judge 
of their diſtances, and conſequently aſſign divers of them 
other magnitudes then thoſe already ſtated : Eſpecially fince 
we now find by obſervations, that of thoſe which are ac-_ 
counted ſingle Stars, divers prove a congeries of many Stars, - 
thongh from their near appearing to each other , . the -na- 

ked 


pays 
are called Nebuloas, and thoſe-in Orion» Sword, and that in 
_the' head of Aries, and a multitude of others the Teleſcope 
doth _ dete&, _ And poſſibly we way find that thoſe 
twenty magnitudes of Stars now diſcovered by a fifteen 
foot Glaſs, may be found to increaſe the magnitude of the 
Semidiameter of the viſible World, fourty times bigger then 
the Copermicans now ſuppoſe ic between the Sun and the 
fixt Stars, and conſequently ſixty four thouſand times in 
bulk. And if a Teleſcope of double or treb'e the good- 
neſs of one of fificen ſhould diſcover double or treble the 
{aid number of magnitudes, would it not be an Argumenc 
of doubling or trebling the former- Diameter, and of in- 
creaſing the. bulk eight or cwenty ſeven times, Eſpecially if 
their apparent Diaiveters ſhall be found reciprocal to their Pi- 
| ſtances (for the determination of which I did make ſowe ob- 
ſefvations, and deſign to compleat with what ſpeed I am able.) 
Bue to digreſs no further, This grand objeGion. of the Antz- 
copernicans, Which to moſt men ſeem'd. ſo plaulibie, that it was 
in vain to oppoſe it, though, I ſay, it kept me from declaring 
_ abſolutely for the Copernican Hypotheſis, yet I never fourdany 
abſurdity or, impoſſibility that followed thereupon : And TI 
alwayes ſuſÞeced that though ſome great Aſtronomers had aſ- 
ſerted that there was no Parallax to be found by their obſervatt- 
ons, though made with great accurateneſs, there might yet be 
a poſſibility that they.might be miſtaken; which made me a[- 
wayes look upon it as an inquiry well worth examining : firſt, . 
Whether the wayes they had already attempted were not ſubje& 
and lyable to great errors and uncertainties : and ſecondly , 
Whether there might not be ſome other wayes:- found out which 
ſhould be free from all the exceptions the former were '1ncum- - 
bred with, and be ſo far advanced beyond the former in cer- 
tainty and accurateneſs, as that from the diligent and curious 
uſe thereof, not-only all the obje&ions againſt the former might 
be removed, but all other whatſoever- that were- material to - 
prave the ineffeQualneſs thereof. for this purpoſe. - = 
I began therefore firſt to examine into-the matter as it had al- 
ready been performed by thoſe who had afſerted: no fenſible Pa- 
rallax of the annual Orb of the Earth, and quickly found that - 


(whatever they afferted) they .could never determine. wane 
| | | | , * There: 


cannot diſtinguiſh: them ;- Such as thoſe Stars which 4 


ie were leſsthena minute, which Kepfer and Rvcezodi hypotheti- 
cally affirm 1t to be : The former making ic about twenty four 
Seconds, and the latter about ten, For though Ticho, a man 
of unqueſtionable truth in his aſſertions , affirm it poſſible to 
obſerve with large Inſtruments, conveniently mounted and fur- 
niſhed wirh ſights contrived by hunſelf (and now rhe common 
ones for Aſtronomical Inſtruments) to the accuratencſs of te 
| Seconds ; and though Ricciols and his ingenious and accurate 
Companion Grimalat affirm it poſſible to make obſervations by 
cheir way, with the naked edge to the accurateneſs of five Se- 
conds ; Yet Kepler did affirm, and that juſtly, that *twas im- 
poſſible to be ſure to a leſs Angle then 12 Seconds: And I 
from my own experience dofind it exceeding difficult ' by any 
of the common ſights yet uſed to be ſure toa minute. I quickly 
concluded-therefore that all their endeavours muſt have hitherto 
been ineffe&ual to this purpoſe, and that they had not been leſs 
impoſed on themſelves, then they had deceived others by their 
miſtaken obſervations. And this miſtake I found proceeded 
Ff.om divers inconveniencies their wayes of obſervations were 
lyableto. As firſt from the ſhrinking and ſtretching of the mate- 
rials wherewith their Inſtruments were made, I conceive a much 
greater ang'e then thatof a minute may be miſtaken in taking an 
altitude of fifty Degrees. For if the Inſtruments be wade” of 
Wood, 'tis manifeſt that moyſt weather wil! make the frame 
ſtretch, and dry weather will make it ſhrink a much greater 
quantity then to vary a minute : and if it be Metal , ainteſs it be 
provided for in the fabrick of the Inftrurenc accordingly, the 
heat of Summer , when the Summer obſervations are tobe made, 
will make the Quadrant ſwell; and the cold of Winter will cagke 
K ſhrink much morethen to vary a minute + Both which incon- 
veniencies ought to be removed. Next the bending and war p- 
ingot an Inftrument by its own weight, will wake very con- 
fiderable alteration, And thirdly, the common way of Divifi- 
on is alfo lyable tomany-inconveniencies : And *iis hardly poſ- 
ble to aſcertam-allctheſaubdiviſions of Degrees irito' mitittes 
for the whole Quadrant, thoughthat be twr altopether Jinpoſ- - 
Kg [ _— _—_ that they did foreſte, and in fort 
inner prevent all theſe inconveniencies, eſpeciatty 'Tichy - 
Reccroli, who ſeem to have beenaware thereof. y B —_ —_ 
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one inconvenience which: was worſe then all the reſt , which 
they ſeem not. to have been ſufficiently ſenſible of, from whence 
proceeded all their own miſtakes, and their impoſing npon o- 
thers, and that was from their opinion that the ſight of the 
naked eye was able to diſtinguiſh the parts of the 
obje& as minutely as the limb of the' Quadrant ( of what 
largeneſs ſ2ever) was capable of Diviſions ; whereas 'tis hard- 
| ly poſſible for any unarmed eye well to diſtinguiſh any Angle 
much ſinaller then that of a minute: and where two objeds are 
- not farther diſtant then a minute, if they are bright objeas, 
they coa.eſs and appear one, though I confeſs ,} if they be 
dark objeas, and a light be interpoſed, the diſtance berween 
them ſhall be viſible, though really much leſs then a Second ; 
and yet notwithſtanding, my firſt aſſertion ſtands good; for 
though a bright objed,as a candle or light ata diſtance,ora Star, 
or the like, can be ſeen by the eye,though its body do really not 
ſubtendan Angle of one third, yet it proceeds from a radiation 
(that is,from refle&ion and refraQtion together) in the airand in 
the eye, whereby the body thereof is repreſtnted to the naked 
eze ſome hundred times bigger then it really is, That this 1s 
{>, any one that will but carefully examine will find it true. 
It was, I doubt not, their extraordinary deſire and care to 
be exaQ, that cauſed them to make their Inſtruments ſo large, 
_ and to ſubdivide them to ſuch an exaGneſs, as to diſtinguiſh, 
if poſſible, to Seconds; And I queſtion not but that they uſed 
their utmoſt indeavour in direcing the ſight to the obje& : but 
fince the naked eye cannot diſtinguiſh an Angle wuch ſmaller then 
a winute, and very few to a whole minute, alltheir charge and 
trouble in-making and managing large Inſtruments, and-in cal- 
cu'atingand deducing from them, was as to this uſe in vain. 
Hence I judged that whatever mens eyes were in the younger 
age of the World, our eyes in this old age of it needed SpeQa- 
cles ; and therefore I reſolved to affiſt my eyes with a very 
large and good Te!eſcope, inſtead of the common ſights, where- 
by I can with eaſe diſtinguiſh the parts ofan objed& to Seconds: 
and I queſtion not but that this way way be yet made capable of 
iſtinguiſhing much more curiouſly, poſſibly evento ſome few 
Thirds. This invention removed that grand inconvenience 
which all former obſervations were ſpoiled -with : bur there - 
| maine 
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ned yet farther this difficulty, How to make an- Inſtruatene 
hoy cies for this pucpaſe, that I might be aſſured did nor 
ſkcigk, nor warp, nor ſtretch ſo much as to-vary a Second ; 
for ſuch is thenature of all Materials that can be made uſe of 
for Inſtruments of che bigneſs I deſigned this, that 'ris almoſt 
iwpoſſible to make a moveable Inſtrument that fhall not be 
ſubje& to a variation of divers Seconds :. Ic was therefore wy 
next inquiry where I might fix this Archimedean Engine that {Þ 
was to move the Earth. For the doing of which, 1 knew twas 
in vainto conſule with any Writer or Aſtronomer, having never 
' then heard of any perſon that had ever before that time had any 
thoughts thereof: and when I firſt propounged'it to the Roa! 
Society, *twas look'd. upon as @ new thought, and ſomewhat 
extravagant, and hardly praGicable, until upon- hearing my 
explication, and the various wayes how it might be reduced 
into pradiſe, it was at length judged poſſible , and defirable 
to be tryed. Ipropounded therefore to them the fevera] ways 
_ that it was poſlible to-be performed, and what method: was to 
be obſerved in every one of them, and ſomewhat of the con- 
veniencies and inconveniencies. in each of them; for having ſe- 
rioully meditated upon the Inquiry, I quickly thought of many 
expedients for the doing thereof. As firit, I had thoughts of 
making we of ſowe very great and maſſy Tower: or Wall that 
were well ſetled, orof ſome large Rock or Hill whereunto I 
might fix my Glaſſes, ſo as to take the exadt altitude of ſome e- 
minent Star near the Pole of the Ecliptik, when at its greateſt. 
height, at two differing times. of the year ;_ro- wit, about the 
Summer and. Winttr Solſtice, to ſee if: paſſibly I could diſcover 
any difference of altirude between the-firſt and ſecond obſer- 
vation. But to-accompliſh this ( beſides. the vaſt difficu'ty 
there would have been to have meaſured ſuch an Angle to- the- 
accurateneſs requiſite, if at leaſt: it were defired to have the 
Angle of altitude to Minutes and Secands, which ought alſo to. 
have been repeated as oft as any obſervation had been made for 
fear of ſerling or ſelling, &c.) I was deſtitute of ſich a con- 
VEMENCE NEAr wy. habitatianz beſides, had/T. had my wiſh, LI 
iound that 'twas lyable toan inconvenience- that would wholly 
overthrow my whole deſign, which I knew not well how to a- 
void: Namcly, to that which hath hitherio made even the very 
Leſt 
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beſt obſervations of Parallaxes inefeQual. and uncerrain , the.. 
refratton of the Air or Atmoſphere, which though it could 
have been bur very lite at the greateſt altitude of te Po'e of 
the Ecliptick, yet it might have been enough plauſibly to have 
 ſpoj'ed the whole obſervation , and to have given the ,Axti- 
capernicans an opportunity of evading the Arguments takefi 
from it, eſpecially upcn the account of the differing conſtitus 
tion of the Atmoſphere in F#ne and December , which might 
have cauſed ſo much a greater refra&tionof the ſame altitude at 
one time then anotker, as would have been ſufficient to have 
made this obſervation ineffeual for what it was deſigned. 
Addeto this, that it would have been no eafie watter to have 
ſct the Glaflſes or Teleſcope exaaly againſt the Meridian, ſoas 
ro ſee the higheſt altitude of any Star near the Pole of the Eciip- 
tick diltinGiy to a Second, 

The like difficulties I found if obſervations were made of the 
greateſt altitude of the Pole of the Ecliptick in Juze and De- 
cember, Or the leaſt altieude of the ſame in December and Tune, 
For beſides all the uncertainties that che Inſtruments, be they 
what they will, are liable to, the grand inconvenience of the 
refraGion of the Air, which is enough to ſpoil all obſervations 
if it be intermixed with uncertainty, inthe former is confidera- 
ble, and in the later intolerable. | | 

Having therefore examined the wayes and Inſtruments ſor all 
= of Aſtronomical obſervations hitherto made uſe of, and 
conſidered of the inconveniencies and imperfeQions of them 3 
apd having alſo duly weighed the great accurateneſs and cer- 
tainty that: this obſervation neceffarily required : 1 did next 
contrive a way of making obſervations that wight ke free from 
all the former inconveniencies and exceptions, and as near as 
might be, fortified againſt any other that could be invented or 
raiſed againſt it. This way then was to obſerve by tte paſſing 
of ſome conſiderable Star near the Zenith of G oy Oo Colleapge, 
whether it did not at one time of the year pafs nearer to it, and 
at another further from it : for if the Earth did movye in an OrÞ 
about the Sun, and that this Orb had any ſenſible Paral/ax a- 
mongſt the fixt Stars z this wuſt neceſſarily happen, eſpecially 
to thoſe fixt Stars which were neareſt the Pole of the Eclip- 
tick. And that this is ſo, -any one may plainly perceive if he 

 - conſider 
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| other Meridian 


conſider the annexed Scheme , Fig. T. where let S repreſent the * 
Sun placed as it were in the center of the PlanetaryOrbs,A B CD 
an imaginary Orb of the fuxe Stars of the firſt magnitude, whoſe 
center for demonſtration ſake we will ſuppoſe the Sun.. Ler 
Ys: repreſent theOrb in which theEarth is .ppoſed to move | 
abour the Sun, obliquely projected on the Paper. Let Wre- 
preſent the Earth in Capricorn, and S the Earth in Cancer, 
let 1 24 1 2. repreſent the imaginary Axis of the Earth, keeping 
continually a paralleliſin to its ſelf ,and let Y ALCD © repreſent 
an imaginary Plain paſſing through the center of the Star at D 
in the So!ſtitial Colure , and the two centers of the Earth in | 
Wand S, and C repreſent the Zenith point of Greſham Cul- 

ledge at noon, when the Farth is in Cexcer, and A the Ze- 


- nith pIint of the ſaid Gledge at midnight in the aforeſaid Orb 


ABCD when the Earth is in Capricorn, 'tis manifeſt there- 
fore that ſince the Poles of the Earth, the Poles of the Eclip- 
tick, and the Zenith points of the Farth at noon, when in 
Cancer , and at midnight, when in Capricora, ace all in the 
ſame Plain ; and that the Axis of che Farth keeps alwayes its 
paralleliſm , and that the Angles made by the Perpendiculars 
of Greſham Colledge, with the Axes are alwayes the ſame , 
that the aforeſaid Perpendiculars of the ſaid Colledge ſhall be 
parallel alſo one to another , and conſequently deno:e out two 
points in the aboveſaid O1b Aard C as far diſtant from each 
other as the paral'el Lines AW and CSare, and conſequently 
the point A ſhall be farther from the Star in D, and the point 
C ſhall be nearer to it, when in the Meridian near-the Zenith 
of London, and conſequeatly if the ſaid Star be obſerved 


when in the Meridian of the place aboveſaid , if there be any 
ſuch difference conſiderable , ic may be found if convenient 


Inſtruments and care be wade uſe of for the obſervation there- 
of : and the difference between the Angle AwD, and the An- 
gie CSD, will give the paralla&ical Angle Ww D Sof the Orb 
of the Earth to the fixt Star D of the fixſt magnitude. The 
{ame demonſtration will hold mutatis mutaniis , ſuppoſing the 
Star be not in the Meridian or Plain aboveſaid, but in ſome 

1elan, as any one upon well-conſidering the nature 
of the thing it ſelf may eaſily prove, if the is be 
made when the Zeaith paſſes by the Star at midnight, and at 


wide 


. mid-day, Buit the nearer the Zenith of the place of obſerva» 
tion paſſeth to the Pole point of the Ecliptick, the betrers 
The Angle of Parallax being ſtill-the more ſenſible. Theres 
fore the beſt p'ace to compleat this obſervation were in ſome 
place under the Polar Circles, as in 1ſeland, where the Ze- 
nith of the p'ace at the times abovefaid , muſt conſequently 
paſs at one time to the North fide of the Pole of the Ecliptick, 
and at the other on the South ſide, and the Zenith of Marchand 
Sept. muſt paſs through the very Pole-point it ſelf Now it 
falling our ſo, that there is no-confiderable Srar in that part 
of the Heavens nearer the above ſaid Pain, and nearer the Ze- 
nith point of Greſham Colledge in that Plain, then the Bright 
Star in the head of the Dragon, I wade choice of that Stax tor 
the obje& by which I deſigned to make this obſervation, find- 
ing the Zenith point of Greſham Colledge to paſs within ſome 
very few minutes of the Star it ſelf; rhe declination thereof 
according to Ricctols being 519% 36. 7”. and the Plain the Star 
| and Pole of the World,making an Angle with the aforeſaid Plain 
but of 29. 52. 36, the right aſcention thereot being accord- 
ing to Ricerols 267®, 7. 24". 

And that this way be wade a little plainer, ſet us ſuppoſe 
1n the third F/zure, the North part of the Heavens projeded 
ſtereographical upon a P'ain to which the Axis is perpendicu- 
lar. Let Þ repreſent the Poie, e the Pole of the Ecliptick, | 
the bright Star in the head of Draco, and let ac cc repreſent 
an imaginary Circle deſcribed by the Zenith of Greſham Col- 
ledee among the fixt Stars in Jaxe, ard bd dd alike Circie 
def-ribed by the ſaid Zenith.in December, and ef ff a like 
Circle deſcribed as above in March, and ghhh in September. 
It is very evident that the true diſtances of the Zeniths in that 
part of the Meridian which is next thePole of the Ecliptick,to 
wit,in the head of the Conſtellation Draco,ſhall be to tte true di- 
ſtances of the ſaid Zentths in that part which is furtheſt from 
the ſaid Po'e, te wit, near the conſtel/ation of , Aurige 17 conſe- 
quentia, as the ſign of 75 degrees to the fign of 14". 54', and 
the variation of the Zeniths, or the Angle of Parallax here at 
Greſham Colledge, to the Angle of Parallax in Iſeland, or any 
other p'ace under the Pole of the Ecliptick, or Artick Circle 
is, as the ſign of ſeventy five to the ſign of ninety or the Rare. 
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, This will be yery evident if we conſider inthe fecond 

| a BL AB 5 repreſent-the Diameter of the great Orb: AC 
| ind BD the perpendiculars of I{aad , or ſome other plac 
under the Polar Circle, GA, HB the pe pendicu/ars of Greſham 
Calledge in Draco; and LA, MB the perpendiculars of the ſame 
Pace to the Solftitial Colure near 4wrige, the ſeveral -di- 
ſtances CD, GH, IK, LM, will be as the figns of 9c*|7 5* | 669,50) 

14%.54'\. to wit, as the Lines or Cords A B. AO. PB.Q B, 

[ might baye made obſeryations of the diſtances of the trany 
fits of our Zenith from any other Star as well. as from this of 
Draco, and the ſame Phenomena might have been obſerved , ta- 
king care to wake one of the. obſervations when the Star 1s in 
the Zenith at midaight, and the other when the ſame Star 1s in 
the Zenith at noon or mid-day ; and upon this account when [ 
next obſerve, 1 deſign to. obſerve the tranſits of our Zenith by 
Benenaim, or the #u.tia caude urſe majuris, it being a Star of 
the ſecond magnitude, and bavingalmoſt as much declination 
as Greſham Colledge hath latitude. The principal dayes of do- 
ing which will be about the 4 of Zprz, when our Zenith paſ- 
ſeth by the ſaid Star at midnight, and the 7 of Oober, when 
it paſlzth by it at noon or mid-day: the reaſon of a!l which 
will be ſufficiently wanifeſt to.any one that ſhall well conſider 
the preceeding explanation. 

This Star I would the rather obſerve, becauſe as it is pla- 
ced ſo as that the Parallax thereof will be almoſt as great as 
of the Po'e of the Ecliptick in Iſelapd,. or under the Artick 
Circle, ſo it beinga Star of the ſecond magnitucle, and con- 
ſequently perhaps as near. again as one of the fourth, the An- 
gle of Parallax will be nearabout twice as big, and the Star it 
ſe:f much moreeaſie to be ſeen in the day time. This will be 
very ealie to be underſtood, if we conſider in the firſt Scheme 
the differing diſtances of the. Orb 4B CD, in which we-may 
ſuppoſe the Stars of. the, ſecond magnitude to. be fixt, "and of 
the Orh, « &x.A, in which we may ſuppoſe the Staxs of the fourth 
magnitude, and: a b cd. in which we may.-ſuppoſe. thoſe of the 
third magnitude, and. A BC Din which we may ſuppoſe thoſe 
of the firſt; for if. the: Stars are further and further .remoyed 
from the Syn, according as they.appear leſs-and leſs. to us, the 
parallaQical diflexence found; by, obferyation, maſt neceſſarily 

YE be 


be leſs andTefs , iecording as the obſervation js wade of 1cF 
and leſs Stars, ' © © APIS Bg, Oo, 
The reaſons theti why I made cice of this way of obſerving 
will be cafie to any one that ſhall conſider iFat RE firſt, 1 
avoid that grand inconvenience wherewith ai] ancient and 
modern. obſervations have been perplext, and as to Parallax 
inſignificant,and that is the refraction of the Air or Atmoſphere. 
How great an inconvenience that was is obvious, ſince 'tis cer- 
tainly much greater at one time then another, and never at 
any certaintys and fecondly, *Tis not <qually proportionable, 
ſor ſometimes the refraGion is greater at ſome diſtance above 
the Horizon, then tn'or nearer to the Horizon it ſelf , and ſowe- 
rimes the quite contrary, which I Fave. very, .cften ctſerved 
and this to ſo exorbitant a differtnice, as to confourd all Hy- 
pothetical Calctlations of Tables for this purpoſe. This a- 
' riſeth from the tincertain and ſudden variations of the Air or 
Atmoſphere, either from heat and co'd, from the.thickneſs and 
thinnefs of Vaporrs , from the differing gravity and levity, 
fromthe winds, currents, and <ddyes thereof, all which bee 
ing not fo we'l underſtood by « bat way, and in what degree, 
and at what time they work and operate upon the Air, wuſt 
needs wake the refrattion thereof exceedingly perplext, and the 
reduction thereofo any certain theory fat for praQtice,a'thing 
almoſt impoſſible. Now if we are uncertain what part of the 
obſerved Ang'e is tobe aſcribed to refraGtion ,, we are uncer- 
tain ofthe whole obſervation as faras the poſſible uncertainty 
of refraftion, Let me have but the liberty of ſuppoſing the 
refraGion what I pleafe,ard of fixing the proportional decreaſe ' 
thereof according to the various elevation of the Rayes above 
the Horizon ; I will with eaſe make out all the viſtbie Pheno- 
mena of the Univerſe, Sun; Moon, and Stars, and: yet not ſup- 
poſe thew above a Diameter of the Earth diſtant. Now in this 
obſervation there is no refraGicn at all, and conſcquent:y te 
the Air thicker or thinner, heavier or lighter, hotter or cold- 
er, beicin Summer or Wintcr, in;thke night or, the day, the 
ray continually paſſeth directly, and is not at.all refrafted ard 
defleGted from its ſtreight paſſage. , In the next; place, by this 
way of obſerving l avoid all tte difficyliics that attend the wa- 
king, mounting; and wanaging of great Inſtruwerts : p I 
Ez have 


Oaant, mor'of. any 0- 

ther'part of Circle bigger then a Degree at moſt z nor have I 

need to take care of the divifons-and fubdiviſions thereof, nor 

' of the ſubſtance whether made of Iron., Braſs, Copper, or 
Wood , nor whether the parts thereof ſhrink or ſwe!l., or bend 
or warF-, to all which the beſt Inſtruments hitherto made uſe 

_ of, have been ſome wayes or other lyable. And notwith- 
ſtanding the vaſt care and expence of the nab!c Ticho about the 
making, fixing; and' uſing his great Inſtruments; yet I do not 
find them ſo well ſecured from divers of theſe inconveniences, 
but that they were ſtill ſubje& co ſome conſiderable irregulari- 
ties, Nay, notwithſtanding the ſeeming'y much greater cur1o- 
fity and expenſe of Heveliws, and his infinite labour and di- 
ligence in the-compleating and uſing of his vaſt Apparatus of 
Altronomical Inſtruments,: I do not-find them ſo weil ſecured , 
but that ſome of the cauſes of errors that I have before mets. 
tioned, may Have had a conſiderable effe& upon then a'ſo; e- 
ſpecially if they were ſuppoſed to meaſure an Angle to ſome 
few Seconds , as I ſhall hereafter perhaps. have more occaſion 
to manifeſt. Now, if.the Inftruments, of Ticho and Hevelins, 
(whe bad certainly two of the moſt curious and magnificent 
ColleGions of Aſtronomical Inſtruments that were ever yet 
got together or wade uſe of) were ſubje& tqggtheſe uncertain- 
ties, What ſhall we ſay of all that other farrage of trumpery 
that hath been made uſe of by moſt. others ? We ſee there- 
fore the neceſſity of the conjunion of Phyſical and Philoſv- 
phical with Mechanical! and, Experimental Knowledpe , how 
lame and imperfe& the ſtudy of Art doth often prove without 
the co!1junion of the ſtudy of Nature, and upon what 1a- 


riqnal grounds it was that Sir Fob» Cutler., the Patron -and 
Founder of this LeQure, p 


| ure, proceeded in joyning the contempla- 
tion of them both together. * , * | 


The next thing was the Inſtrument for the makiap of this 
obſcryation , 'ſucha oneas ſhou'd no! be lyable to any of the 
- - Hrmer exceptions, | nor any other new- ones that were conſi- 


de ab'e.  'To this Purpoſe I pitched upon a Teleſcope, the 
largeſt] could get and make uſe' of, which I defigned ſo to 
(ix upright, as that looking directly upwards, I conld be a- 
be certa n'y to obſerve the tranſits of any Stars over or near 


the 


baveno need of Quadrant, Sextant, 'or.. 


\% 


the Zenich, and furniſhing it with perpendiculars and a con- 
venient dividing Inſtrumenc, I ſhould be able not only to 
know exaGly when the Star came to croſs the Meridian , but 
alſo how far it croſſed it from the Center or Zenith point of 
Greſham Colleage , either towards the North , or towards the 
South. All which Particulars, how [ cerliinas: I ſhall now 
in order deſcribe, and this ſomewhac the more diſtinaly , 
that ſuch as have a deſire to do the like , may be the more rea- 
dy and better inabled to proceed with the ſame. 

| Firſt then (finding a Tube would be very troubleſome to the 
Rooms through which it paſt, eſpecially if it were p'aced 
pretty far in the Room, and that one wanted fo free an acceſs 
as was neceſſary if ic were planted nigh che wall, and that 
there was no abſvlate neceſſity of ſuch an intermediate Tube, 
ſuppoſing there were a cell to direa"the eye fixt to the Eye 
Glaſs, and that there were ſome ſhort cell to carry the Obje& 
Glaſs in at the top , ſoas to keep it ſteady , when raiſed upward 
or let downwards, the light in the intermediate Rooms not at 
all hindring, but rather proving of good uſe to this purpoſe 
for ſecing the Menſurator) I opened a paſſage of about 
a foot ſquare through the roof of my lodgings ( ſee the Fourth 
Hgere) and therein fixt a Tube a a perpendicu'ar and uprighr, 
of about ten or twelve foot in length, and a foot ſquare, ſos 
that the lower end thereof came through the Ceiling, and was 
open into the Chamber underneatf}:* This Tube I covered with 
a lid at the top q, houſed ſo as co. throw off the rain, and ſo 
contrived,as I could eafily open or ſhut it by a ſwall tringno p, 
which came down through the Tube to the p'ace where I ob- 
ſerved. Within this perpendicular Tube a a, I wade ano- 
ther ſinall ſquare Tube b b, fit ſo as to ſlide upwards and Jowr.- 
wards, a; there was occaſicn, and by the help of a skrew to Le 
fixt in any place that was neceſſary : Within this Tube in a.con- 
. venient cell c, was fixt the Objed Glaſs of the Teleſcope (that 
which I made uſe of was thirty (ix foot in length, having none 
longer by me, but one of ſixty foot, and ſo too long to be made 
uſe of in my Rooms ) the manner of fixing which was this: Te 
Glaſs it ſelf was fixed into a cell or frame of Braſs, ſ exaaly 
ficted toit, that it went in ſtiff; and to fill up all the Incer- 
{titia's, . there. was me'ted in hard Cement ; this cell ha1 a 

i . | D ſmall 


ſwall bary that-croſſed under the center of the Glaſs, or the a= - 
rture thereof z in which barr were drill'd two ſmall holes at 
equal diſtance from the widdle of the Glaſs,. thro:gh which the 
upper ends of the wo perpendiculars.d d were faſtned 3 and 
in the fixing this braſs ce! or f:ame into the ſquare Tube that 
was to {lide up and down , Care was raken to make the barr lye 
as exaGtly North and South as could be, though that- were nor 
altogether ſo abſolutely neceſſary to this obſervation. - Theſe 
perpendiculars.d.d faſtned to the barr hung 36 foot and better 
in length, and hd at the lower ends of them two balls of lead = 
ee a5 big as the Silks-could bear , by which the loweſt parts of 
this Inſtrument were adjuſted, as I ſhall by and by explain. 
But firſt, I muſt acquaint the Reader,that I opened a ſo perpen-_ 
dicularly under this Tubea hole rr a foot ſquare in the floor 
teow, which with ſhutters could he cloſed or opened up- 
on occaſion z by this means I had a perpendicular Well-hole of 
about forty foot long, from the top of a to the lower floor'ss, 
Upon the fecond floor s 5 I fixed the frame that carried the Eye- 
glaſs and the other Apparatus fit to make this obſervation. [I 
wade then a Stoo! or Table, ſuch as 1s deſcribed in the ſame 
Fourth Figwe 1 hhi, baving a hole through the top;or cover 
thereof hh, of about nineinches over ;, the middle of which I 
placed as near as I could perpendicularly under the middle of 
the Obje& Glaſs in the cell above, and then nailed the frame faſt 
to the floor by the brackets $i, that it could; not- ſtir 3 under- 
neath the cover of this Table I made a ſlider g g, in 
hich was fixed in a-cell an eye Glaſs f., fa.as that I cou!ld 
through the eye Glaſs moved to and fro, ſee aviy -part of the 
hole inthe Table that I defired,, without ſtirring the ſtoo} from 
ts fixtneſs. This was neceſſary, becauſe wany Stars. which were 
forerunners of this Star in Draco, and ſerved. as warning to 
prepare for the approaching Star, went pretty wide from the 
parallel that paſſed over our Zenith; by this means alſo I took 
notice of the Star itſelf, at above half a degree diſtance from 
the Zenith to the Eaſt, and ſofollowed the motion of it with 
my eye Glaſs, and alſo with wy meaſuring Clew, and at the. 
ſame time told the Seconds beat by a Pendulum Clock , and ſo 
Was * ry well prepared to take notice of all things neceſſary to 
compieat the obſervation, but might have been otherwiſe. ſur- 


4 priſed 


mp 7a) 
priſed-by'the fuddain approach and Twift motion of the ſaid 
Star, Themeaſuring Inſtrument or Menſurator was a round 
thin plate or circle of Braſs, delineated in the Seventh Figare, 
the aperture ab of which was about nine inches over, croſſed 
in the middle by two very ſivall hairs a b and c d,which ſerved 
to ſhew the Zenith pointat e, by which the Star was to paſs 
there werealſo two other ſmall hairs fg and ih drawn parallel 
co that which wasto reprefent the Eaſt and Weſt line, that paſt 
under our Zenith , theſe cur the Clue that repreſented. the Me- 
ridian, or North and South Line at the places k and 1, where 
the perperidicelar points were made by the two long plumb 
Imes : This Inſtrument was produced on the fide a to n, n e 
being made fifteen times che length of em, ſo that e mm beirg 
_ one inchand two thirds, en was twenty five inches: at n the 
line n e wascroft by a rule of about 3=-foot long o p, which 
from the point n was divided each way into inches and parts, 
each inch being fabdivided into thirty parts, which ſerved to 
determine, though not preciſely, the Seconds: on the line cd, 
for awinute of a depree toa thirty fix foot Glaſs, being very 
near one eighth part of an inch, and this eighth part, by the 
helpof the'Diagona!, being extended to two whole inches upon 
. the'three foot Rule o p, it becathe very eaſie to divide a part 
ofic & which ſubtended'a_ininute into ſixty parts, and conſe- 
quently't6 ſubdivide ir into Seconds. Now though the: ſixti- 
eth patt'of an eighth of an inch be very hardly diſtinguiſhable 
| bvithe naked eye, yet by the help of looking through the Eye- 
glaſs' placed in the cell, and ſo magnifying the Objcas at the 
Menſtrator more then ſixteen times , *tis eafie enough to diſtin- 
guiſhive. © But to proceed, I had one ſmall arm mt inthe Men- 
ſuritor, to which the Diagonal thred was, faftned ar the point. 
m;- whieh ſervedfor the more nice ſubdiviſions into Seconds ; 
The other Diagoral thred which. was faſtned at vu, ſerved, for, 
ſuch/obfervations where ſo great niceneſs was not ſo neceſſary, 
diſtinguMffiing only every four ' Seconds. The points where. theſe 
Diagytal-threds were faſthed , were exaGly over the line ab, 
and-thediſtances © m and gu werean inchand two thirds, and 
" There is fomewhat of niceneſs requiſite to the fixing theſe 
Diagonal threads (which is very material) at mand u , and that 
Dee D 2 is 
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is that there be a ſinall ſpringing ſlit to pinch the hair faſt ex- 
atly over the line ab , ſo that the point of its motion way be. 
preciſely inthe ſaid Eaſt and Welt line,. and not fometimes in. 
it, and ſvmetimes out of it, which it is aptto be,, if the Diago- 
nal line be fixtin a hole, and move round.in.it.. 

This was the Menſurator By which I meaſured-the exadt di- 
ſtance of the Stars from our Zenith :: it way be alſo made uſe of 
for the meaſuring the Diameters of the Planets;for the examining 
the exaQt diſtances of them from any near approaching fixtStarsz 
for meaſuring the diſtances of-the Satellites of Jupiter: and Sa- 
t1rn fiom their diſcks, for. taking the diameters and magnitudes 
of the ſpots of the Moon, and for taking the diſtances of ap- 
proaching Srars, and for many other wenſurations made by Te- 
Ieſcopesor Microſcopes, if it be ſo placed as to be in the fo- 
cus of the Obje& Glaſs and Eye Glaſs, I could here deſcribe 
at leaſt thirty other ſorrs , ſome by the help of ſcrews, others 
by the help of wedges, ſome after the way of proportionalCom- 
paſſes,others by wheels, ethers by the way of. the Leaver, others 
by the way of Pullies, and the like ; any one of which is accu- 
ra'e enough to divide an.inch into, 100, 1000, 19000 parts if 
it be neceſſary ; but I maſt here amit them, they being more 
proper inanother place, and ſhall only name one other, becauſe 
I ſometimes made uſe of it in this obſervation, which is as ſim- 
ple and plain as this I have deſcribed, and altogether as accu- 
rate; but for ſome accidenta! circumſtances in the place where 
T made my obſervation, was not altogether ſo convenient as the 
former. This Menſurator then is made thus : take. a. Ru'e of 
what length it ſeems moſt convenient for: the preſent occaſion, 
as two, three, or four foot long, repreſented by. ab in the 
Eighth Figere,divide this into. 100, 1000, 10000 equal parts, 
with what accurateneſs'tis poſſible,between the points-a b. On: 
the top of this Rule, at each end fix two croſs pieces ph 
and e f, then from the rwo croſs pieces ef and g b, ſtrain two 
very fine and even clues, as Silkworms clues \- curious ſmall 
lialrs, or the like, ſo asthat they croſs-cach other at n, and be 
diſtant at o and hp, aninch, or any other certain meaſure defi- 
red, Let this Rule;bezelled on eact#ſide, flip- in a frame. be- 
tween tWO cheeks qandr, upon the topof which ſtrein -ano- 
ther: ſinal| hair as $ t.. This frame mwnſt be faſtned to the. Te- 


leſcope,. 


teſcope, ſo as'st way lye ina due poſition to the Eye Glaſs of 
it, Now in the time of obſervation the frawe q r being faſt- 
ned. to-the Teleſcope as above, by - ſliding the Rule ab to 
and. fro, you give upon the line st any length deſired, which 
is noted out by the line $-t. upon the rule ; for if © Þ be 
put one inch, [then x y will be 2 of an inch, and if o p be 
the ſubtenſe of ro minutes, then x-y will be the ſub:enfe of 
4\94 3 "this is ſo plain, ſimple, and eafie, that as any ordi- 

nary Workman will be able-to make it, ſo I doubt not but e- 
very Reader will, without more application, underſtard both 
the deſcription and uſe thereof.. . 1 ſhall return therefore to the 
deſcription of. the former .Menſurator. 

- The next thing then-is the way! of fixingthis Menſurator , fo 
as to ſet the threads in-their due poſture , that is Eaſt and Welt, 
and North and:South-, and chat they cut each other under the. 
midd'e of the.Glafs.This laſt was that which had the m»ſt of dif- 
ficulty in the whole Experiment, For the performing of this g, [ 
removed the ſlider underneath:the Table that carried the Eye 

_ Glaſs, andalfo the:Menſurator, and ſuffered the. plumb lines to- 

hang down through the aperture of the Table, and that the Bal's 
might come-the ſooner to their perpendicularity, I ſuffered 
them to hang into a. veſſel of water , deep and wide enough, 
that-chey mightnot touch either ſide or bottom, 

\ . Thisexpedient of hanging the plumbets in water I mentior, 
becauſe without it *tis not to. be imagined how much time is 
loſt by expeGation of the ſettlement of the ſaid perpendicu- - 
lars, and how: very apt they are to be made to vibrate by the 
little unperceptible motion of the Air, and by any finall hair 
or other impediment how apt to be put out of their perpen- 
dicularity':s which by the way wakes me. very fearf.] chat all. 
common Inftruments have hitherto been lyable to very great - 

| errors, by the unaccurate hanging of their plumb lines, being 

. made for the moſt part to hang and play againſt the (ide of the 

Inſtrument, [By this means they would fbon come to hang per- 
 pendicularly, -and be fo: detained when 1n that poſture ; not - 

being: aptto be.ſtirred bythe motionof- the Air, or their own. 

ſwings and whilſt thus ſteady , IL fixed two fwall arms of Bref-;, 
ſuchas are deſcribed in the Seventh Figure by:zz , zz, which 
had ſmall:holes-at the. extreams, with a ſmall flir-02. the _ tO. - 
admit: 


. nit or emit the plumbing as there wab oocafions ove of theſe 
is woreat large deſeribed inthe Sixth Figare, : Now the plumb 
line bejng let into the middle of . this, 1 did with all the acaurate- 
neſs I couid fo fix the ſaidarm, that the plumb hne. paſt EKaUl- | 
ly through the middle of the hole y. When | was ſuthciently ſa- 
tisfied that the plumb line paſt cxacly through the middle of 
the tryipg arms, I fixed thoſe arms 7 2 2:2, andremoved the 
plumb lines, then I laid the Mepfurator 11.n-the Fourth Þ:- 
2ure, ypon the ſurface of the Table, and took great care that 
the croſſes k and | in the Seventh-Figwe,lay exaGly under the 
middle of the holes in the arms, -which having: done Hy the 
help of certain ſcrews, L fine the Menſuratar faſt to abe Table, 
and prepared for the qbſervations, 'puiting in; the Nider g g 
in the Fourth Figwre,: that carried the cell:f,, and. lying down 
upon a Couch (k of the Fourth Figere;) made purpoſely for 
this obſervation, Lcould lookidirety upward, and with my 
left, hand move the Cell and Eye. Glaſs ſo/as to-find any Star 
which paſſed within the hole of: 'the;Table, - and at the ſame-time 
with my right hand I could maye.the; Diagonal. thread. Cr tot 
the Seventh Eigare.) ſo as to find exafily hiaw far diſtant'from 
the Zenith e, either: Narthwards or Southwards,the- Stars-paſt 
the Meridian d c , and giving notice to-my- Aſſiftantta prepare; 
he upon the ſign given tobk notice exaQlybya PenduluwQlack, 
29 the parts af a. Second, when the ſaid: Stars paſt; andalſo took 
notice. what: divifionithe Diagonal: thread m = ens; wpan; the 
Rule: o p. FEM M3 1553-11534 $#1 6 noits Norge wget 4 

With all theſe difficulties. I was, forced \to. adjuſt 'the In- 
ſtrument every obſervation I wade; bath before: anghafter it. was 
wage, which bath often; made. me wiſhthat I were near:tfowe 
great and ſolid Tower ,- qr ſomepreat Rock. or deep; wellythat 
ſ I might fix all thingsar onte,, : andihov be .crowbled: .cantinuc + 
ally thus to: adjuſt the: parts of the-ſiid: Inſtrument}; for who- 
ever hath that opportunity. will, I. queſtion;nat; 'eſpecially if 
the lines of his Menſurator be made of: the fingle clues of a:Silk+ 
worn, with much caſedifcoyer plainly a.change: of, the diſtance: 
of Stars of the greater: magnitude fromthe Zeitith; cimaimuch.-. 
ſhorter rime then-ſ&x-modeths. _ This! vartatibnialſo: with be: . 
much mare-caſte to be-difcovered-;: if. inſtead-bf z'thixty: ſix | 
foot Glaſs, there .be. made:iuſe ofi:one + of: four: times: that: | 


length, 


MR A + PR - 
length, to wit, one of one hundred fourty four footz and if 

' inſtead of a Tower ſome deep and dry Well be made uſe of, ſuch 
as I bave een at a Gentlemans houſe not far from Banſted Downs 
in Sa&rfp, which is dupe through a body of chalk, and is 1.ear 
three hundred and fixty foot\deep, and yet dry almoſt to the 
very bottom: Forſucha one is much lefs ſubjed& to any kind 
of alteration , either frotn the fertling towards this or that ſide, 
which woſt Towers and high Butldings , whether new or old, 
are lyabÞle to :. This alſo is ſafe from-bending and ſhaking witli: 
the wind, which 1 find the ſtrongeſt Horſes, Towers, aud 
Walls ; -if of any conſiderable height, are apt to do, nor 

would the wind have any power to ſwerve the perpen: iculare, 
which. 'tus almoſt impoſſible to prevent in high Buildings a- 
bove ground. Burt this 1 can only wifh it were perfo ned, 
-but cannot, hope to have any opportunity of. Doing it wy (elf. 
But certainly the diſcovery of the obfervation will abundantly 
recompenſ thoſe that have the curioſity to make it. 

Having thus reſolved upon the way, and prepared the Tn- 
{truments fit for the obſervation, I began to obſerve the Tran-. 
fits of the bright Star in the head of Draco; and alwayes both 
before and after the obſervation , I adjulted the Menſurator by 
the Perpendiculars, that I might be the more certain of the 
exa@neſs of the Inſtrument ; for 1 ofren found that v henl came 
to examine the Inſtrument, a day, or two, or three, or more, 
after a former obſervation, that there had Ecen wrovgtt a 
conſiderable change in the Perpendiculars, in ſo much as to 
vary abovea minute from the place where I left them, which [ 
aſcribe chiefly to the warping of the Tube that roſe above the 
roof: of 'the Houſe, finding ſenſibly that a warm day wcu'd 
bend it conmfderably towards the South , and that a moiſt Air 
would make it berid from the quarter of the wind : But yet Þ 
am apt to think:there might be ſymewhat aiſo of that variation 
aſcribable to the whole Fabrick of theRoof , and poſiiÞ'y aifo 
to ſome variation of the Floors 3: but yet I never fund theſe 
variations ſo ſudden, as to be perceptible in the time of a fing.e 
obſervation, fmding alwayes the preceding and ſubſequen: 

adjuſtings to anſwer. 
The farſt obſervation I made was the Sixth of Jy, 1559. 
when I obſerved the bright Star of Draco ro paſs the Merid'an 


* North wards 


Xorthwards of the Zenith point of the Menſurator;, at” abome = 
two Minutes and twelve Seconds © O(Fa 
The ſecond obſervation [ made was upon the Ninth 'of Fuly 
following, when I found it to paſs to:the Northwards of the ſaid = 
Zenith or croſs of the Menſurator., -near about the ſve place, 
not ſenſibly differing. 
The third obſervation I made upon the Sixth of Auguſt fol- 
lowing; then 1 obſerved its tranfitus North of the aforeſaid 
Zenith, tobe about.two Minutes and fix Seconds. 
The laſt obſervation I made upon the One and twentieth of 
OFober following., -when I obſerved it to paſs to the North of 
the Zenith, at one Minute andabout 4s or 50 Seconds. 
" Inconvenient weather and great indiſpoſition in my health, 
hindred me from proceeding any further with the obſervation 
that time, which hath been no ſmall trouble to me, - having an 
extraordinary defire to have made other obſervations with much 
more accurateneſs then I was able to make theſe , having ſince 
found ſeveral inconveniencies in my Inſtruments , which I have 
now regulated. : 
Whether this Zenith fo found out upon the Menſurator , be 
'the true Zenith of Greſbare Colleage, is notin this inquiry very 
material (though thar alſo I deſigned to examine, had not an 
vnbappy accident broken my Objec Glaſs kefore T could cow-' 
peat the obſervation) for whether it were, or were not, it is 
certain that it alwayes had the ſame poſition to the true Zenith, 
the Obz=& G'aſs and Perpendiculars having not been inall that 
time removed out of the Cell, whence if the ſaid Obje& Glaſs 
were thicker upon oneſide then upon the other (which is very 
common and very ſcldome otherwiſe) and conſequeritly defle- 
Qed the ray towards the thicker ſide, and ſo wade the Perpendi- 
cular of the Menſurator to lye on that fide of the true Perpen- 
dicu'ar, thatthe thicker ſide of the Object Glas ref) pecesd, yet 
it being alwayes ſo if the tranſitusof the Star varied-from this 


falſe Perpendicular , ic muſt alſo vary from the erueone;.. The 
manner how I de 


. o's I deſigned to examine and find out the true Perpen- 
dicular, is this, 


which is the way alſyof adjuſting of: Teleſcopi- 
cal ſights, as I ſhall afterwards have occaſion _ ſhew. - Having 
warked the four ſides of the G'aſs, the North with N, : che Falt 


with E, the South withS, and the Welt with W, about the firſt 


of 


f Fane T begin to obſerve and meaſure the true diſtance of fome 
remarkable fixt Star, as of this of Draco from the Zenith found 
one night when the ſide N of the Glafs (ood North. Then I change 
the ſide of the Object Glaſs , and put the North fide South- 
wards, and the South, Northwards, and obſerve the Tranſitus 
of the ſame Star the next nighe, and note down the ſame ; the 
third night following I put the Eaſt fide or E North,and obſerve 
the tranſit of the ſame Star over the Meridian ; and the fourth 
night I put the Weſt fide or W North, and obſerve the tranſit of 


the ſaid Star, Now by comparing all theſe together, it will be 


very ecalie to deduce what the falſc ref.aQion of the Objed Glaſ's 
is, and which way it lyes, and conſequently to regu'ate the ap- 
parent Zenith by the true one. But this only by the by. 

- 'Tis manifeſt then by the obſervations of Fly the Sixih and 
Ninth: and that of the One and twentieth of Odober,that there 
is a ſenſible parailax of the EarchsOrb to the fixt Star inthe head 
of Draco, and conſequently a confirmation of the Copernican Sy- 
ſtem againſt the Prolomaick and Tichonick, 

Before ]leave this Diſcourſe , I muſt not forget to takenotice 
of ſome things whichare very remarkable in the laſt obſervation 
made upon the 21 of Ofober. And thoſe were theſe. Firſt, thar 
about 17 minutes afcer three a-clock the ſame day, the Sun being 
then a good way above the Horizon, and ſhining very clear into 
the Room where I lay to obſerve, and having nothing to ſcreen 
off the rayes of light, either in the Room where I was, or in the 
next Room through which I locked, { obſerved. the bright'Star 
inthe Dragons head to paſs by the Zenith as diſtinaly and clear- 
Iy as if theSun had been ſer, thuugh I muſt confeſs it bad loft much 
of the glaring brightneſs and magnitude it was wont to have in 
the night, and its concomitants were vaniſht : The like I found 
it divers other dayes before, when I obſerved it, the Sun ſhining 
very cleer into both the aforeſaid Rooms , which by the way | 
ſuppoſe was the firſt time that the fixt Stars were ſeen when the 
Sun ſhin'd very bright, without any obſcuring of its light Þy E- 
clipſe or ctherwiſe. And though we have a great tradition that 
the Stars may be ſeen with the naked eye out of a very deep Well 
or Mine in the day, yet I judge it impoſſible, and to have been a 
meer fiction, without any ground: For the being placed ar the bot- 
tom of a Well doth not at all take away the light of the Arwo- 
ſphere from affeGing the eye in and near theAxis of  "- 
| | 11+ indee 


indeed the (ides thereof may much take off the lateral rayes; but 


unleſs the radiation of the falſe rayes of theSrar be brighter then 
that of the Air, the true rayes from the body are ſo very ſwall, 
that'tis impoſſible the naked eye. ſhould ever be affeGed by 
them, For in the ſecond place, by this obſervation of the Star 1n 
the day time when the Sun ſhined, with my 36 foot Glaſs I found 
the body of the Star ſo very ſinall , that it was but ſome few 
thirds in Diameter,all the ſpurtous rayes that do beard it in the 
night being cleerly ſhaved away,and the naked body thereof left 
a very {mall white point. | | 

The ſiralneſs of this body thus diſcovered does very 
fully anſwer a grand objection alledged by divers of the 
great Anti-copernicans with great vehemency and inſulting 3 
awcngſt which we way reckon Riccrolms and Tacques , who 
wauid fain make the apparent Diameters of the Stars fo big, 
as that the body of the Starfhould contain the great Orb many 


times, which would indeed ſwell the Stars to a magnitude vaſtiy 
bigger then the $un, thereby hoping to make it ſeem ſo impro- 
bable, as to be rejeGed by all parties. But they that ſhall by this 
means Examine the Diameter of the faxt Stars, wiil find them fo - 
very ſinall,that according to theſe diſtances and Para'Jax they will 


Rot uvch differ in magnitude from the body of the Sun, ſome of 
them proving bigger, but others p:oving leſs ; for the Diameter 
of the parallaQica! Circ!e among the fixt Stars, ſeems to exceed 
the Diameter of the Srar a'moſt as much as the Diameter 
of the annual Orb of the Farth doth that of the Sun. 
And poſſibly longer and better Teleſcopes will yet much dimi- 
niſh the apparent bulk of the Stars by bringing fewer fa!ſe rayes 
to the eye that are the occaſion of the glaring and magnifying of 
the ſaid bodies, It may for the preſent ſuffice to ſhew that even 
with this Glaſs we find the Diameter of this Star conſiderably 
ſmaller then a Second, and the Para'lax we Jjudpe may be about 

27 or 30 Seconds. It will not therefore ke difficult ro find many 
S'ars whoſe Diameters ſha!l be leſs then a two hundredth part of 
this Parallax, as poſſib'y upon more accurate obſervation this 
very S'ar way be found tobe, Now we find that the Diameter 
of the Orb of the Earth is but two hundred times bigger then the 
Diaire:er of the Sun.in the Center thereof; and therefore if the 
parallaGical difference be found to be two hundred times more 


then the viſible Diameter of the Star the Star will ot 
e Dia Star w tof 
the ſame magnitude with the Sun, : w OMA LE "Thi 


This Diſcovery of the poſſibility and facility” of ſeeing the 
xt Stars in the day time when the Sun ſhines, as I think it is the 
firſt inſtance that hath been given of this kind, ſo 1 judge it will ke 
a diſcovery of great uſe for the perfeQing Aſtronomy ; as firſt , 
for the reQifying the true place of the Sun in the Ecliprtick at 
any time of the year ; for ſince by this means 'tis eaſie to find any 
Star of the firſt, ſecond, or third magnitude at any time of -the 
day, if it be above the Horizon, and not tco near the hody of 
the Sun: And fince by a way I ſhall ſhortly publiſh any Angle to 
a Semicircle in the Heavens, way be taken to the exaGineſs of a 
Second by one ſingle obſervator : It will not be difficult for fii- 
rure Obſervators to reQifie the apparent p'ace of the Sun a- 
moneſt the fixt Stars to a Second, or very near, which 1s one 
hundred times greater accurateneſs, then has hitherto keen at- 
tained by the beſt Aſtronomers. The like uſe there may Le wade 
of it for obſerving any notable appulſe of the », 2, h,d, and ?, 
to any notable fixr Star that ſhall happen in the day rime,which- 
may ſerve for diſcovering their true p'aces and parailaxe:. The 
Refradions alſo of the Air in the day time may by this weans be 
experimentally deteded. w 

I ſhould have here deſcribed ſome Clocks and T ime-keepers 
of great uſe, nay abſoluce neceſſity in theſe and many other A-- 
ſtronomicatobſervations, but that I reſerve them for ſome at- 
temprs that are hereafter to follow, about the various wayes I 
have-tryed, not without good ſucceſs of improving Clocks and 
Watches, and adapting them for various uſes, as for accurating 
Aſtronomy, compleating the Tables of the fixt Stars to Seconds, = 
diſcovery of Longitude, regulating Navigation and Geography, 
deteQting the proprieties and effefts of motions for promoting - 
ſecret and ſwift conveyance and correſpondence, and many v©- 
ther confiderable ſcrutinies of nature: And ſhall only for the. 
preſent hint that I have in ſome of my foregoing - obſervations 
difcovered ſome new Motions even in the Earih it ſelf, which 
perhaps were nat dreamt of before, which I ſhal! tereafter more 
at large deſcribe, when further trya's have more fully confirmed 
and compleated theſe beginings. At which time alſ»]ſhai' explain 
a Syſtem of the World differing in many particulars from any yer 
known, anſwering inall things to the common Rules of Mecha- 
nical Motions : This depends upon three Suppoſitions. Firſt, 
| That all Caeleſtial Bodies whatſoever, have an attraction or gra- 
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vitating- power tobratflgtheir os. Cend 
not oniy their! own parts, arid keep RY 
chew, a5 we may obſerve the:Earth to do, . bur.rhat they do al(g 
attra al] the other Caeleſtial Bodies that are,withinthe- {phere 
of their adivity ; and conſequently that not. enly the: Sun and 
| Moon have an influenceupon the body and motion of the Earth, 
and the Farch upon them, but that & alſo'?-d Þ, and Y by their 
attractive powers, have a conſiderable influence up on its motion 
as in the ſame manner the correſponding attraftive power of the 
Earth hath a conſiderable influence upon every one of their mos 
cionsalſo. The ſecond ſuppoſition 1s this, That allbodies what- 
ſaever that are put into a direc and ſimple motion, wall fo cons 
tinue to move forward in a ſtreightline;till they-are by ſome o- 
ther effeual powers defleded and bent into a Motion, deſcri- 
bingaCircle, Ellipfis, or ſome other more compounded Curve 
Line. ' The third ſuppoſition is, That: theſe attradive powers 
are ſo nnch the more powerful in aperating, by bow much: the 
nearer the body wrought upon is to their own Centers. Now 
what theſe ſeveral degrees are I have not yet experimentally ve- 
rified ; but it is a notion, which if fully proſecuted as it ought 
to be, will mightily aſſiſt the Aſtronomer to reduce all the Ca- 
leſtialMotions to a certain rule,which I doubt will never be done 
true without it, He that underſtands [the:nature of: che Circular 
Pendulum and Circular Motion, will eaſily uaderſtand the whole 
ground of this Principle, and will know where to figd:dire&i- 
on in Nature for the true ſtating thereof. ' This I-only hint at pre- 
{ent to ſuchas have ability and opportunity of /proſecuting this 
Inquiry, and are not wanting of Indaftry. for obſerving and 
calculating, wiſhing heartily ſuch may be-found, '-havingmy felf 
many other things in hand which 1 would firſt compleat., -and 
therefore cannot ſo well attend it. But this I'durft- promiſe the. 
Undertaker, that he will find all thegreat Motions of the World 
tObe influenced by this Principle,and' that the true underſtand- 
Ing thereof; will be the true perfeQion of Aſtronomy.) © '- 
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